
Re: DNA Repair, Dysplastic
Nevi, and Sunlight Sensitivity in
the Development of Cutaneous
Malignant Melanoma

Landi et al. (1) recently reported in
the Journal that DNA repair capacity
(DRC) may modify the risk of mela-
noma in the presence of other strong risk
factors, i.e., low tanning ability and/or
presence of dysplastic nevi. This study
provides the first report that low DRC
may be associated with an increased risk
for melanoma. Intriguingly, in this
study, low DRC does not appear to be a
risk factor for melanoma in the absence
of other strong risk factors. However, it
is established that deficiency in DNA
repair mechanisms or higher mutagen
sensitivity, as assessed by the induction
of chromatid breaks, may play an impor-
tant role in the development of mela-
noma (2,3).

The absence of association between
DRC and melanoma risk observed in the
study by Landi et al. may be caused by
a lack of sensitivity in the host cell re-
activation assay. This assay measures
DRC in lymphocytes that have not been
exposed to the genotoxic stimulus (UV
radiation). Indeed, UV-induced DNA
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damage triggers the induction of photo-
protective responses, such as an in-
creased DRC (4).

Alternatively, in the population se-
lected by Landi et al., this absence of
association may result from an age ef-
fect among case patients and control
subjects or from differences in the dis-
tribution of individual DRC values be-
tween case patients and control subjects.

Inherited susceptibility factors are
likely to be more manifest at an earlier
age (5). When we analyzed data from a
cutaneous melanomas registry for the
region of Burgundy, France, we found
that host susceptibility factors, such as
eye color, which is classically associated
with melanoma risk, actually appeared
to be risk factors for the occurrence of
melanoma before 50 years of age (6).
Furthermore, to explore the relationship
between inherited susceptibility to UV
radiation and the risk of melanoma, we
measured the apoptosis triggered in pe-
ripheral blood lymphocytes by a low
dose of UVB radiation and considered
the following two age groups of patients
with cutaneous melanoma of the SSM
(superficial spreading melanoma) type
and of healthy control subjects: 18–39
years old and 60–69 years old. We ob-
served that UVB induced more apopto-
sis in lymphocytes from patients with
melanoma than in lymphocytes from
control subjects (P<.001). This differ-
ence is highly statistically significant in
the younger group, but there is no dif-
ference in the older group (Fig. 1, un-
published results).

In the study by Landi et al., among
control subjects, as expected, DRC de-
creases with increasing age, but DRC
does not decrease accordingly among
case patients or control subjects with
dysplastic nevi or high nevus counts,
where DRC may even increase with age.
Of note, case patients are slightly older
than control subjects (48.0 years versus
44.6 years). Analysis of the risk of mela-
noma by DRC, taking as a cutoff value
the median value of DRC in control sub-
jects, may also mask differences in the
distribution of individual DRC values
between case patients and control sub-
jects. Therefore, it would be of interest
to compare distributions of DRC in case
patients and control subjects and to ana-
lyze the association of melanoma with
DRC in patients younger than 40–50
years by the use of a lower cutoff value.
The current analysis does not exclude

the possibility that patients with mela-
noma may actually suffer from some
kind of susceptibility to UV radiation at
the cellular level.

RÉMY PEDEUX

MATHIEU BONIOL

PHILIPPE AUTIER

JEAN-FRANÇOIS DORÉ
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Recherche Médicale, Unité 453, Lyon, France;
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RESPONSE

We thank Pedeux et al. for their in-
teresting comments. It is true that the
host cell reactivation assay is based on
lymphocytes that are not exposed to UV.
Indeed, this fact is a strength of the as-
say (1) because it allows measurement
of constitutional DNA repair capacity
(DRC) that is independent of secondary
damage that might be caused by UV ex-
posure to the host cells. UV may induce
DRC (2) and tanning (3) in cultured skin
cells, but the effects of sunlight expo-
sure in vivo are not known (and are not
amenable to measurement in an epide-
miologic study). In our article we refer-
enced a small investigation (4) con-

Fig. 1. Apoptosis (detected by TUNEL [terminal deoxynucleotidetransferase-mediated deoxyuridine 5�-
triphosphate nick end labeling] procedure) induced by 50 J/m2 UVB irradiation in peripheral blood
lymphocytes from patients with cutaneous melanoma (superficial spreading melanoma [SSM]) and
healthy controls. Specific apoptosis was calculated as ApSP � (ApUV – ApCT)/ApCT, where ApUV is the
percentage of apoptotic cells in UVB-irradiated samples and ApCT is the spontaneous apoptosis in
nonirradiated samples. Boxplots represent interquartile ranges and extreme values, and horizontal bar
denotes the median.
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ducted in skin biopsy specimens taken
immediately after UV irradiation from
melanoma case patients and control sub-
jects. Similar to our results, no overall
association between DRC and mela-
noma risk was found. In our study, rec-
reational sun exposure was marginally
associated with DRC among case pa-
tients (Table 2 in the original manu-
script) but did not differ statistically sig-
nificantly between case patients and
control subjects. In addition, there was
no statistical interaction between DRC
and lifetime recreational sun exposure in
their association with melanoma risk.
For these reasons, we did not control for
sun exposure in the analyses reported.
However, all the results were practically
identical when the models were adjusted
for lifetime recreational sun exposure
(between 11:00 AM and 3:00 PM), for
occupational sun exposure, or for recent
(up to 5 months before the study) sun
exposure. Thus, although we cannot di-
rectly measure the effects of UV-
induced photoprotective responses, we
think it is unlikely that our results are
distorted by differential UV-dependent
induction of DRC between case patients
and control subjects.

As for the second hypothesis raised
in the letter, a slight decrease in DRC
with age in healthy subjects and an in-
teraction between DRC and age in their
association with skin cancer risk have
been described (5,6). Our case–control
study was frequency matched by decade
of age, and all analyses reported in the

manuscript were adjusted for age. We
have reproduced the analysis presented
for apoptosis and report the distribution
of DRC by case–control status and by
age (Fig. 1). There is no evidence of
effect modification by age. Similarly,
there was no difference in DRC when
we used the median age (46 years) as a
cutoff value for the analysis. Although
the authors’ results on apoptosis are in-
triguing, the possibility of false-positive
findings is increased by post hoc sub-
group analyses; thus, such analyses must
be interpreted with caution. In this re-
gard, the apoptosis results for ages
40–59 years would be required to fully
interpret the hypothesized effect modi-
fication by age for apoptosis.
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Fig. 1. DNA repair capacity (DRC) by age groups in case patients with cutaneous malignant melanoma
and control subjects. DRC was measured in peripheral blood lymphocytes with the host cell reactivation
assay and was calculated as the percentage of residual chloramphenicol acetyltransferase gene expression
after the repair of 254 nm (350 J/m2) UV radiation-damaged plasmid DNA divided by that in undamaged
plasmid DNA (100%). The two-sided Wilcoxon (Mann–Whitney) rank-sum test was used for group
comparison. Solid and dotted lines indicate medians and interquartile (25th–75th centile) ranges, respec-
tively.
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